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CD±figJ±) mM 2263 • (Pl- n V n ) 2O5 : o E u203 
&yi®K0±mi;t LXlt\ Y203v E U2O3, (Nl H 

4) 2HP04, V20s&m— )\,%)um^LT)^5.-)-mm 

ic|Si6T 1 1 oo^b 140 o°cx 2 if *.$t.tpx 
#*u & Jt $ -i±*sic is £ ji l r m (- ffl i v £ ^ ^ 

Y' (P V) O4 : EXi&i?t®im : £temZl±%ZktfX'$ 
•So CiroSjttlMOTe— i7;«*l±6 2 0 n mt'feS, £ 
M2I*:Y, La\ Scv '-La, G d efc yjg^$^-5 

5. 0<n^1. 0. OOl^oSO. 5 

(D^^^IS-C iff® 1= fiftiS $ ^3fe-r -5 o 
(M32G>2S : p E u £5fc!#)ff 0>±Ji£;£) M3202S : 

p £ umft®m<z>±m£mt l-ti*. Y20 3 t e U203 

u2O34lt0. 1i^20mo l%A<ff*Ll\ ZLOifc 
raS2Itf8 0 0A>P, 1 0 0 0°C-e*j|J&LTlHt;!8) 

^X^jg^-LTVUS-MtlglrA^ 1 0 0 O a Cfrh 1 2 0 
0 °C<7);S£I= <fc y 2 t» 3 B#|Bji8j£ LTSifiES £ W-S . 
ttAA £ L'TttAHMi * **fcl::iH* £» L X 
#f£BJ|cm^*L-SY20 2S : E u 3t 3fc 135 ft 1± 
SCtA<T7^So 3(D^pt^S©e—?;figl*6 2 7 n 
m-Cfc§ 0 M3I*Y. La, G a .. Sc. LuJ: 

ys«£*iS'>fc < 1 t, 1 fix-fc y ^©56^1? 

Tctoiciao. 0005gp^0. 1 0)eHA<W* Lt^„ 
(M 420 : q E u It 5fc1&g M 420 : q E u 



mttiy3S.0>±tfL&mtLX\i. Y203<hEu203l:::7 ; 5 
^ 7. t LT L 3 B#WI£^;I^-r -5. ;l£ 
H$4I*1 2 0 0°C^b 1 6 0 0 e C<D2.%'PX'y3 68ffflm 

m LxmtfL& £t#s. isis n D B ^iSiCi:r 5 u >->"i~=k5 

tttfcfcfriv s£«, tt3SBH.**aLT*» 

WlCfflUC,^.^ Y203 : Eu*3t^a$^fiE$-t±SCi: 

*<-e#s. c^m^sc^t?— j7ae«i*6 i 1 nmr-fc 

•So J=tfc, M4I*Y. L a. G a<fcya«£*l'S'>>S:< 
i: 1 1 1-e'fc y <5J*t<05c«T- 1 l^«lcSI5t$-t*-S C t A< 

-e^s. ^»ai=^3t$-t±'5f=Aictto. ooo 
5^q^o=. iaj®a*<w^L^„ z<nmiiWimit*% 

So 

(±^<DS^«aSt*lcfflL^^,^^S-e■a)te(D^it!|^!)») 
*^Bj|cffltve,ih,^S3t«!l»l*^^^ £ y a*«k-< 16 

& flfflL fc^jt^M t L T^Jffl-T S C i: tfX # 
So *flB^<D^3fe^ia<Dfifelr. iii»3ttt'5:i:*^Bfl < tpa| 

*l*^B^,hM^-Sffi(DSE«*<fl3feRr«l^^jl£%lW^*0^ 
5Cttl?#5. «ifc<D«3t#3a^^**-a-SC<!:lcJ: 

fero^jftft^^ta^co^jte^^^-a-sct tt- 
#-s. 

[0 0 3 0] tt«6*I®a$S«i]<Dprffi3tT*3S!]i? e k <^rT 
&^So ■b'J^-e^SS+ifc-l'^ HU9A- 7;U5 = 
#fe?fe^SltTKfeS0^^f!3fe-rS. K1b«3fMb«tt 

RlBlir-r-SCtA^r'tSo 

[0031] -tr'j't;i».TW; - S*Hfc-r-v h'J^A- t;u 

BTffi*Hllt***lf t>*l^o JlttMICl*. (Re|- x S 
mX) 3 (A I 1-y-z I n y G a z ) 5O12 : C e (iiL. 0 
^ x < 1 . O^y^K 0^z^1. 0^y + z^1. 
Reli, Y. Gd, L a^t,75:SII«fcy5MS?$+lS'>^ 
< <tt-acD7c3!i-ea5S. ) ^S^S^ifirLr^lf 
b+lSo 

[0 0 3 2] (R e 1- x SmX) 3 ( A I l-y- z I n y G 
a Z ) 5012 : Cel*. * y h^jtOJfc*). tftS. 
L^7K»IC!S< V Sft^^"? hJl/(Df-?A<4 5 0nm# 
jfi(-$1±^Ci:A<7?#So &tz. mite— ^7 4,53 On 
m#jfi|cfeS^n— K^SEitX^^ t~)Uk?Z>ZttfX' 
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GdT-a&-r-s>c<t-e. jfi*a«*«fijftft^->7 h-r 
[0033] mittomitisto¥m#£mi<izLE 

5-^ A • h$g%1feK (Y AG) \Z$t±m7t 

mo-v-^ijoi* (sm) ^^^F-t+t-s^at^^-r 

■5 C t. \z J: y $ t. £A ± $ # -5 C t tfX £ -S „ 

[0 0 3 4] C(D<ka^^^SI*. Y. Gd, Ce. 
Sm. La. A I S.UG aCOMmt LtHbi, Xl*^ 

;ST#g|cl§<b'fe)lc&5<b^!i£<£fflL. **it>£^ 

mmit-Q+nizmGLxiumzmZo xi*. y. Gd. 
co. La, s rn(D%}±m7cm£it¥mmt£X'M\zmm 

Lrm-etmnzmz* ztuzy^yzz.tLxyyitT 

§1* 1 3 5 0- 1 4 5 0° C©jaSffiH-e2~5^WJ3t 
T. #86, IBS. **i:**ItcfC»4Cfc 

[0 0 3 5] Hz y •JA-CMiSS^^ >y K'J t>A • T;U 

^Sl-r £ *■&■;-£*'< "T -5 <t i^SA^S[l-{5Tt- 5 „ 

HJt>A ■ tvus-^a • H3R«3fe1Mtf::ai*. 
rfijffl-r-5ci:lcj:y. J: y #<59-CD^l^3tfi£^^-t-Ay 

[0 0 3 6] ^fc^^-(b^tl¥»^A>t»«rttl$+L 

<D;g^afc«fc y Rff MOTfi <h T -5 C «fc £ 4 * <D T? & 

2P207 : Eu, Sr5 (PO4) 3CI : Eu, (SrC 
a B a ) 3 (P O4) 6CI : Eu, B a M g2 A I 
16°27 : Eu. S r O • P2O5 • B2O5 : E u. (B a 
Ca) 5 (PO4) 3C I : E u Htf&m\zmf 

s= m&tfmittsjmtemifttiaMk LX Z n S i 04 : M 

n. Zn2Si04:Mn. LaP04:Tb. SrAl2 

04: e uteummizmi-f ^^m^ssmtn 

%&yt1foW£ LtY VO4 : D y £ifj!)<#ig|z3*lf C,*t 
S. 

[0037] ^gaaw $ a 



«frl=*ftO!> 3i*4&St.£;1£- * ttr X»J& $ 1+T t <fc H L . 

^y-sifcarra&jfuij: y/w >$r-£jRi* Lfc^3t 
[0038] ccD.feoiC'teroa^K^filffl-r-Sci: 

1±Sc:<tA<t?#S < , RGBJ##£#t;5Eftj!><pjfi£ 

(Mf^ 1 0 2. 2 0 2. 3 0 2. 8 0 2)**B^|C 
ffll^ft-Sfg&^^.hl*, aMgO • b L i 2O • S b2 
O3 : c M n . d M g O • e T i O 2 : f M n , gMgO 
•hMgF2"Ge02: iMn. j C a O ■ k M 1 O ■ 
T i 02 : I P r . mM2203 • (Pl- n V n ) 205 : o 
E U2O3. M3 202S : p E u. M420 : qEu*^ 

aft* *vS'>^c < fc.t-ao>»3tt»«*»*ft < let 

M O C V D ;i -V? H V P E ;£ J: y *«± \zMit tl^b 

LTI4.. I n a A I £ G a i- a -£ N. (fflL. O^a. 
■ Oi'^.o + iJil ) $^3lc@<!: L-CJgjSSltrfeS. 
#3H*<Dm&<!: LTI*. M I Sjf*-, P I NS^P.n 

m&miz j: o ?tj)sg$a^ii«-r s c t tfx- z 

[0 0 3 9] M^b^<b^¥*<*$ff^$1±-i,*ffi|C 

7, ^.t°^;U (MgAl204) ©cfcafcSfcfei 

S i C (6H. 4H. 3C£#t:) . S 
i. ZnO, G a A s . G a N$SS5f <7)*t$4$fflL^ £ C 

tA<r-^^o ^s^^4<Da^^^^b^l^b^^l*^i«:^l±8^ 

fi<]ffimi-^fig$-t±-5fc(S!)lcf4-y-^r-Y-\'*t5 (CS) $ 

^ sie-t -5 fc«>i=y < •> -p 7 — m $sM-r s c <t a<m* l 
i\ Hi*. ^-eff^fiES-t+fca^bT^s-^ 

#<D$$ikn$:ttT&tz#>2m&.±xmm$i±xi,a. 

[0 0 4 0] C -y-^r-TTSSilcigig^ft/N' 
'7 77l. -5-0)±lcm2(D/'C-y7 7'^<l:-r-5C<!:A<-C?^ 
So S;g/5Efi^->7T^0?±l-tSLTfi£S$-t±-S)lg2<7) 
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T> K-?Ga Nt-T5i:-€-<D±l;jSfi$-a-'5nM3F»fi 

r-zfLtzmt®imt-£Va¥®#i<D&£kte£ & y& 

HI±1 0 0^->-i7*X hP— AJU± V 10jumJUT, £b 
lCjff^L<l*0. 1jumlil-h. 5 u mV.T<Dmm-ZfiL3i 

[004 1] £f=. m2<0J<v7Tm\t<7=7V KJf-CI* 

Ga N»«£ttg-f af::tf><DTtfeHi:-f£i§£. 
A I jgfllt© vfitjb<0. 5&.T<DA I yGaj-yN (0^ 
v^O. 5) t-t^Z-ttim^Ll^ A IlltttDvI 

gW:^77'^)i<Ay*t<*otL*5. *<Dtz$>. 
ttajftJtS1*tfBftl=tt&fffil::fe«. *fcJBJ?l*l o- 
jUmKiTlciiS-r4Ci:A<J:y »*LU. 
2(0/<77ril:S i . Gef©nl?$EMh'-^L 

[0042] &<t1feSfl;*4mMt$ttfli > U:p n 

M-ib**u^AT^uf=mi ©3>^rn. n^s^b 

7.>U5-^A • *''J^A-ejBJSte-£fcmi <D/7=7V K 
B.Znfifp STftft £ ;i&ao £ H+fcSlb OS? -t7 A ■ 
#'J fAfM LfcJSttl*. P mmtT)v 5 --5 A ■ # 
U 0 A-C^fiELfc« 2©^7 •> KB, p §«g<b;tf 'J ^A 

[0 0 4 3] Mitii'J ^±,%k*mmt. 

& i'fiffilco n iSlS'fb # >J -5 A* jSf* £ » j£ $ 1± 

I*, hi K— >\°> bTS i . Ge, S e . T eV C 

Zn. Mg, Be, Ca, Sr. Ba?J>'-^tt 
K— ^Lf=f£ltr-tt P SHb LK < l^fcifc p M K— h 

mm\z «fc y t--;u^t -s c t r- P mit s -a- s zt 

[0044] !f#|^ 1&3 6 5 nmfrb4 0 0 nmJJITCD 

^b**'J^At<7)P B 1lc. ^?;u^ □ nSPF 

«^ljSSA<5 x 1 on/cmS^-SroSlb-f >v^A • 
tf'JOA (I n ff Gal- a N) -CfcoT. flSJ»a< 1 0 0 
r-D— AJil± 1 0 0 0*>7X b O — AJJAT, 

i nofiaiio *y^< o. 1 wTt-r-sc t-eisam 

Ge. S e*NC > a«$+L-5'>'oC< t t-aT?fcS. 

Ifiin oot^hP-Aa±, iooot> 

fx h D-AJilTA<»£ L < . L < I*. 2 0 0 



7t-><fXha—A&L±^ 8 0 0t>^ KCJ-AUIT. 
5t!!fJ:L<li2 5 0*>^XhQ-AIJl±, 7 0 0* 
>yx ho— AJilTT-feS. 

[0 0 4 5] mffl-. n^M^b**'J0At. plUtW 

SA<5 x 1 o1Vcm3]il±0>M'fb-f' >V^A • 7J'J^ 
A (I niGal-fiN) tfc-Jt, Ki?*< 1 00t>^ 
Xha— Afel±. I n(BfiI<5l*0 J;y 0. 1KTF4: 
•T-5-i:-C^3 6.5 nm*vC,4 0 0 n mliLT <D%ftmz 

is^xuiaimzmiiftzzLttf-etz. n^$e 

!tatl*S i. S. Ge. S.efriE > &$?3;h.-i>'.l< % £< <bt 
-^a-Ci5-S. IfftLtl 0 0*ls?X hO-Afel±A< 
»fL<-. SIC*?* L < I*. 2 0 0*>^Xhn-AJil 

[0 0 4 6] ^lgElc^ai*£^>5fl3t*^<!: LTG 
a N«fc-rSi:. fe«fc-t'3-6'5 nmO>***4&4Cfc#-T* 
fr*.-L*Li»3fi(»S., m^ltt^SI=e<A I £#^51± 
$ ^l-tli*A<<6T-r-5M[Rll-fcS. c^xl*. A I G 
a.NV I h A' I N<D.aSftttl=<fc-5<fc&iffl£*t£. A I G 
aN. I nA I. N ^Et* eSttJUcT 4 «k . ^K*tt» 

ffjfiic-r-s&stf&s. a.i ;1alt(DiSL^^7 7•y kjii*^ 

Ica l £#t;S'lb^^b^#*{*£iSttllfc'rSt^ 

**fc***tti*l=«6*-r«**Jl|*tt.; G a NStt^lc 
{St© I n *^**1±.«:t£ltT?S6*m^a>tB*7b<flia0*l 

GaNJrytl 0«ttl-h : Hl*3S«Rl±r*. S£o 
T, l.njGai-aN, I n $ G a 1- 5 N <Ji QrfiS, d fit 
t fc.O . -; 1 JMT, L < li 0 . 0 5 UlT. $ b 
L<l*0. 02JilT. it*f*L<l*0. 01JiLTlc|@ 
St" -5. CCt? I n G a N £ I J A I 

li I n^ytA I Sl^ttfS) CD A I £t#fc 

[0 0 4 7] *l£B^lcf<Jffl$^S*3t^l*. 
I naGal-aN, I nfiGal-fiN^tiSttS 
K&LT, AlxGal-XN (0<X^0. 4) 
^^t^¥*<*$^UT*a^= Cfl)AlxGa|-X 
N)ll*;t14llcD L^-f^-^l-fSL. 

ZID&oftA I XG ai-xN<7)XfiII±0<X^0. 4CDBS 
fflA<STseL<. 0<X^0. 2©eH*<«ky»*L<. 

o<x^o. i <Dmmtf&t#r£n,^o 

[00481 0. 4«fcy t^^l^tA I XGal-XNH* 

izv vtftx y -vr t^^lSlp]|riF,i.c ^ ^ ^^a* t 
*<D±izwxD¥mtt- * mm l xm*m& * s c t 

A<IIL< ^•51S(S]l=fe-5= A I XG ai-XNCDmJII*0. 
5jumfelT, $t.l=ffatL<l±0. 3/imJilT. tt» 
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£L<l*0. 1 Vm&LTammVtim-t&o 0. 5um 
^ix.5iA I ;SHlt£'>fc< LTt, A I xG a 1-xN 

[0 0 4 9] A I 0;I B ^tt^S(D©picfc^g^b!feim 
<t****(*Jl*Sl!feJH.COHiiBffll=J*LT»J«L l fcJi 

fc<5>Cbj!><M3:l,l\, nlMJfDA I XG a 1-xNJf £»< 
Lyi^A<aJ*A<|S]±L J ^-n^lRll^feofc6 ^-nl 
ffl'K p JH8Jtf>A J X G a 1-XN<Dglbfe^b£4&*iittl;J: 

[0 0 5 0] $ bl-.^fc, A I XG al-XN (0<XS 

o. 4) -CA«>1bMXfl:«tt¥«flcJ:.>J tSttJf^fc 

St^fcfiSIC I n s G ai- s N, (0^s<0. 1 , j > 
s , m> s) SL< l*A I tG a )-tN (0<tSO. 
4) T?**»b**ft$*iHitt:**r*Ci-.t,^* 
& = C<7)Sjb^^*IS{*liG a N A<»jSlCfflL>f>^.-5 0 

A l X G ai-xN<DS4bfc£fc£i&¥JII.#Bm« 
(c. n@p»g % pIBrtrotx-r+iA^.— ^l-»fl5**bTL>*bii 
L t nl^l:iff2J5£$foT-l^'5'!&^te^Cl\ 0 • I n 
s Gai-sN.; gL<ttA I tG a l-tNOHUJ^IitflcEBS 
-TfttOretttttVfc nJlffliJICff$J5£t-'5^lCl*1 0_jtt 
mUTF, $ to L < I* 8 u mlilTlcPSt-^o - 

p MKJMM-ftJfrfrisii-n Sffiijj: y 

5Ct A<it L < . 2 m . $ to |C»£.L_< 1*1 U 
mlilT<DJIJ*t?ff^^-S.-o I n s G al- s N> pL 

< i±a-i t G aA-tN\tm-mnMomit&&&jpx'i,6i 

[0 O 51 ] *fc, njfffll; * I* p < i; £ 

K^-Vy^.l^JU*- a>A#&A I U G a l- u N (0 

< u ^ i ) B:t *<ag *#vfcffltt*«a <t.y tt;«sib<M 

i*?(*l?t.Ltt,<):l^ A I U G a i- u N fiS'ttJf lz 

f£ l r m tit. l r t a l % l . &tzm&Mfr to stftfctesic 
ff2fi£LT*,&o Q sf*L< \t7S&mfr<hffititzt!Lm.izM 

kti<W.-£Ll\ C<DA I U G al- u NI*[^i:<|5]-#affi'J 

[0 0 5 2] iB«HF«3fti G a Nil ZitfA I 
U G al_ u NH(75MI¥l*1 0 0^->-j7'X hO— AJilT. $ 
bi:»SL<li7 0t>f"xhQ-AiaT. ItSffL 

< 1*5 0t>^ hO- AJaTICMS-f -Si 100t> 

»ji<S|lttfi*R#Ja±(©iOTi: y . ««*>|z«M»5:* ? 

MJ»WTIEI*if#l-®S-ti-rill^ia-hT?fctili«l: 
I*. A I U G al- u N&Mtt*<nmf$.mtTZ>t. )gJ»(D 
H^troiCJt^LT, A I XAH:a)X<.*t.a>-C*97? 
^A<AyiC<LN 0 C+tliA I U G ai-uNjl^?itteg#M 



I (jG a 1-u N <t G a N <k lipj-;S&-ej£ftT'# Sfctf). 
Ste^-i: L-£-tl*= I n G a NT-fc^ tiiKSS? 

BS*3E*<h.l*fcto1\ A I G a N t I n G a N <b 
Vmftttm&L-t&Zkte, A l(jGal-(jN<bGa Ni: 

[0053] GaNiMA I U G a 1- u Njf<!: 

T^-;/ KJf £ff2fi£-f *>i§£. SttHc0#FJIJ:y t/< 
> K^^-y ^x^;u^-<0A#ivM^btim^ti4ijSi*: 

<DgL^b1«3^b-&ft#aS«:T'$.So A I CDjIlitbOTiS 

[0.0 5 4]. L^Lftj^sjatt^Jiiz-rst. 

a '.I Sai±OT^'>S^IB'i: L,r i, 

*<a y i- < l^o tntzib. . a i <D&&it<pm^m£i$§k 
tta< ^-e#i.c<birj;y-. jtwca*. ^vD-rn 

[ops 5] ja^.|ii=(i^©«*HF-)i«>#*52 

$;*S-r-5=F^A<K-^$^Tfcy. A l u Gai-uN 
<> if * L < l*^«!«Sf .Kr-yL.>5:ivi*pB (TV.K 

v f m zi&y $ *i pV#;?j* 

<Djia)^KiSA<A# < ^ y » *tz*m®>^&k'kBt<D 
m * if B#ic??«-r s ^ t ic «fe y . **y r ;is*<^t>* 

^^L^jii A<HB#ic#s-r -a c t let y . +v y rss 
A<A^<, »»«**#t^Jl3&«»fiE**i*a -s-rofciftai 

[0 0 5 6] K^fy ^i^;i-¥-(D^#4-Htfel 

©*«K— ^l=J:y*5Ftt*ii*JIt. <s^^a«Ji 

^lc«fey^JT:*A<«T-r^i:}t^*ti4o Wittf. n 

JtHt-gto^mi* t. / Y v ^'J^ $ l^T > K- ^ 

[O 0 5 7 ] C(7?^^7C^^*"XA</\> K^f-V >v 
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A I G a NliG a N ICitiS LTfiSt^lSt^ "E"- 
X>A I Ga NCD^ICpg^iWfe^^C K— ?f 

[00 5 8] /\'>HJft^l*/H- a>/j*$tt 

I uGal-uNlfiGa NBC: p £t7ttttJ'T*&<&M g £ P 
tT'K-^LfcS6, A I U G al- u NB-CI*Mg<DT'^ 

G a Nl©7ft^- 3Ma<Dgii£(*A I U G a1- u 
NBlCJt^-CiK. Mg<75jS'tt^l*at>, m'lXMg 
f 1 x i o20/cm3K— ^tiiG a NT?I±1 x 1 ©18 
/cn3SflE©*V'JTaiflC4<#6*l*fl>l=»L. A I U G 
a1- u Nt?l*1 x 1 6l7/cm3;gJt<D* J t'y Tj8£L-rfM# 

[0 0 5 9] f ZtA I u Ga1- u N/G a N tX-fflfc 1 ?- 

Ttt*>*K-^*. = U*** 'J TJM£»tt* 

^iUS&m-e^r-V U Tli^iW^aiSW^L^ A I u G a 1- U 

Nji*»«ir«. *<fitzst>nmtfi\z*rv>)TteA i u g 

ai- u N|f(Df^fflliS(t-r. A luGaHNlli/^K 
V yJL*)l,¥— <DT%1\<7 7 ;/ Kit LTtflt«'. 

*m#mttmi*&&< K-^urt. ld. led© 

[0 0 6 0] K^-v^x*;u^-A<*£fcglb!|£i 

s*b***MH*i=ns*i*fc**< K-^-rs«^> /x* 

> K^r-v •> :7x*;u*-#*£fcg<b&^b^¥## 
~-<D#£ LUx K-^it L T I*. 1 x i o17/cm3~ 1 
x 1 0 20/^ $ blcjf* L < I* 1 x 1 o18/cm3~5 
x 1 o19/cm3<7>®H-C&& 0 -| * -| 0 17/cm3j: y f> 
fcufc, /\> K^-v^x*;u*-A</h$£S<b$i*Mb 

lMf*<ffi<b;h.l-< t HRffli:: S„ Sfcixi O20/cm3 

<ty §e9tm*£#.o t J-<7wm<& <^y-v 

* ^sibias^b^^#«:ro n m*m®imm\t'^ 

* -v :7x*;u*-A<*!*fc^b&iMb^¥3l<*«fc y *. 



a < . l < i* i / 1 o &i~±'>£ 

:7x*;u*-A<*^fcgfc&£4b£&¥£ttffi3*bttt!t 

M^S6^<oai*l x 1 o19/cm3jjlTA<M*LL>o nl 
=Fi^#lt LTliS i , Ge, Se, S , Ol|(7)S»#S 

mivBSi. viBiS7cig$s«?-ri)Ci:A<-e^s. *y» 

£L<I*S i . G a. Sfnl^ittiCttf-et 
■5, crofpfflli. /<>K*v<v:7x*;u-*-tf;*:#fcS 

[006 1 ] ELL, li«7)llc7Mk«l!F* L < M K 

*-tf*#l***b*3IHb*1fc¥#ft:Ji fc/<> K** v ^ 
x*;u*-*</h$ kWbttSfc* **SH*J»i 

[oo 6 2] - jia©a«^ji*<p'fl!Jiic»rt**iT^* 
*i=in*T*©J:3JfcfMi*«**i BP*>> pS»k*3R 

[006 3] ^b^^1b^fe*»tt:l* p 9«A^fKl= 

y iSSS1±*<fi< ^Ci>o ^-<Df=*)«tri*A< 1 mX±.^.T^ 

[0 0 6 4] fite^lf-efc£±izEcD^b1^bS1$!i¥3? 
i*Ji*<pffl']Jii-^fi£$HrL^€)Ji^, /•c>K4 : vy^x 

•v ^x^^^f-* t 'J^'US1b«!lS<b^tl*#^)l<i:0) p 

<. *3-*oiio)^#Mfc»**/h*<-r*. a»*<o 

r, k^+7?i*^- ©^$ftS1b«s^b^fei 
iji^«:Jl<7)^fl)pS^iS3E^lilffi^/h*<. Sf*L<l*7' 

x*;u*-©*#fta<b**ft*1fc*ill«:lia>pfi^« 



(11) 



^12 0 0 3-101081 



[oo 6 5] mft+mt-f&ms. ps^«^ko»^l 

l*K— Zfmt L-TI41 x 1 0l8/cm3~i x 1 o21/ c 
m3. $ ilZtit&L <I4 5 x i 0l8/cm3~5 x i o20/ c 
m3<D®fflT*fc-5o 1 x 1 olS/cn^ y &'J?t£l\t, to 

1 x 1 021/cm3j:y t^L^<tJSSttA<l[<^S<glS]|c 
fc£o K^vv^x^;u^-*«/h$4-Sib!Ko 
3R<b***3W*0!).paTtt«Bjl*l4/O ?X* 
;u4f-*<* #«ES<b«!imfc^^#*t*J:-y *'J>.fcit*ti4 

W£L< 141/1 0ULb'J?!S:lv£7b<SSLl^ ^ 

t*f*L<(4-7> K-:?t-f atst*$»i£<z>;t^jf*< 
s^i&e^i*<#^.e>*i4fci&\ p s^iwiaroatt i x i o 

20/cm3jaTA<M*LLx o p £?*Mj!£: LTI4M g . Z 
14, /<> K*^r v.:*x*ji,*— ayt#i^fl:**fl:^.* 

[0066] ffitt.?£fltjft-r«a<ib*s<b*«i¥*.{* 

14, ^««s*<S;Bfil= K— ^*#i«Ji36«»**fiil=>t*U 
a^MMO-tf/feSliv L< I47»*— 3f) 

i £ K— ^Lf=A- I G a N fc, 7 Z? h*-^(DG"a Njf <t 
-Ci£1fc^Ji$^fi£l, fcit£\ A I G a NI4S i $ K— ^ 

IJ^f >i/+/KDSUG a Nfl)fiiff|;f^|),, G a N 

U. «St*jW/h*<«:* 0 3 Sir, /<> K4f*9?x* 
Jl/^f— <7>;*;^A I G a NCDcf'C^liElCnM^iW^^^ 
Sftlc K-:?*-*ia*f4*&-|::*#<<c*. SJ]*,Ga 
N^^^Hl-r-Sa^lC^oTI*, A I G a N 4M^£;h. 
Snl^i^t^ (CCDJI-&S i ) =6 
Sit -So LfrLA I G a NH(DJ5£^|SH-ft LTfiEjfiliSfl 

£«tfcLfcJ§£*S&Lf=xyiiA<fcy. K*A» Zf 



pSTtCtt$»< W*»*'J>«t<T* 

A\ ft £> IM47 > K-^t-r 4 ct*<a*Lt% 

h'** :7x*;i,*-<B/jx$fcg<b1$3aMb£1$!i*3| 

;1S(7)#fie <h "T S C <!: t T * S . 

[0 0 6 7] iffii»14Sffi£m*fc&3fei^<D«&l4, ffi 
«tt»««)-»*l»3c-i-*. *lM**#(*:«iBfllA^&p 

¥S<*a>iiai iti? * .ft <t y 

ificck.y a u, .A-r-¥»**i5.***»i\rBfa«>»«<© 

IK L>l4*SjtK^*BS<b!ftft Jfoan WMr mt » -5 - 

#&4xSS«*T^t CTI4, NuVt, P d s N i > 
Alu Pt/Au, Pd/A_u»4<»3ll=*lf*Ct36« 
■C#-5o nlG a NiJf^LL^— 5 ^7 A<i#<=>*vS« 
@W"^4<t'L-TI4 A I , T i x W, Cu, Zn, Sn, I 
n *(D*aS.L C.I4d***<»»=»lf * - t A<T7 : 

s . e <t 5 ic * *ifc*M63iw> ^^od * $mm-t * 

[0 0 6 8] L .E.Djf9;^LD*?i Lrfilffi-T-SJi 

ttaauu-r ^ x ^ ^ ^ / 5— 1= «fe y ^n^o x/ ic^iaft 
xmi^t v-r ^?/r.> (sW) ,*«»*i*»jbb*.i=5I 

[0 0 6 9] ^:f§lBro^3t^Slcfca^r*fe^$^t^fl 
=fefe^fB7t$-t±-&^€rl4, *%X<?0!>±ft%BJtl4tt* 
^%itL,r3 6 5 nmlU±5 3 0 n m)ilTA<»*L < , 
3 6 5 n mlill 4 9 0 n mWTiiWf LI*. 3^fe^0)^ 

temmmz^mTzmsit. 51^-^*^400 nmiy. 

±530 nmKlTW* L- < , 4 2 0 n mULb 4 9 0 n 

t m^mt o>$im$*ti?ti£ y s± $t*5fctoi= 

I4v 4 3 0 n mia±4 7 5 nmJilTA<$ LL^. 

^pfeX^-> h;H5fl£S5lC7j*-f „ 4 50nmMl:t'- 
•^^^O^IptAtLED^-v^bCDfS^r'Sciy, 6 55 
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^gg2 0 0 3-1 0 1 08 1 



f t i 

(3ltt7^+-1 0 3, 2 0 3, 3 0 3)maMlt^l 
UftT-S!>&&Wte.r) ■<(■>?— 1 0 3 , 2 0 3 ; 3 0 3 <t L 
Tl*. fg^T-^fc-SLED^^^JaifCD^SIT-l O 
2. 2 0 2. 3 0 2<Dn.&t<»*— 5<v7tt. ^fcSWfg 

-So LTIStO 0 1 ca l/cm2/'cni/ 

°CJil±A<Sf £ L < . *y W*L'<l*d: 5ca l/cm 

2/ c m/°c &l± x fc * o £ fc . flf ISSlifc L T 

3*St± r 7-1'>— ©figl*. L"< I*', 0 1 0 jumEt 
±r, 0 4 5//miaT-C$»S„"C(DJ;5' l «i:#mtt , 7'1'-V— 

«»tf**t * ©££ iMi^iiit^^Wtf •=> ft 

SV C© «fc $ fcSMttt^ W -V-ttv *LEDf»?©t 

Sir. y— K&tf7^>F • u— "K&££i 

* ^ -r -^-/t? 4 ><f%tmiz «fc ic&flt 

(7-7> h • U — K-1 0 5) 70V K ■ 'J-hM O S' 

^ * lea-r * t mtft asc & wa& i=.3t ^ $ s m&. 

. [6 6 t o] -i<5-J V- y - Kto^j -y cf* fijM Lr*3fl& 
*^6©IB'**3fe#S"«*53F-a- , **'fir, 7>7> h • 0- 

[OO 7 1 ] fEit*^-1 0 2 t77>h • 'J— K1 0 5 

<Dt> •*> zrtommitmmit&mmtzifiz & or^a c <t 

^ ZfMV 7i-Xf7VL EDfv T'fc if I-* 
y?9VK - 'J- Ki:^3t*-t+St*lcmm6*II-^$ 
-t±-B/ii6ICl*A g^<— X XK I TO 

lc, K©3tftJfflja¥^[S]±$-t+^f=ttlcL 
EDT-v^ > A<lES$+l.-i57'7> h '■ 'J— h*©Sffi£^® 
tti:L. ffiSlcJ5»<g|fi6£#fc-y"C£&l>o C©i§£© 
«B*I£loC. 0. I SEliO. 8 SJaTA<#£LlA. * 
fc. 79>h • y-h*©Sf*Wfcmmffifiti:LTI*3 0 
0 Q • c mUlT*<» * L < . * <■) #3: L < I*, 3//Q 

• omJUT-C-fe-So 7>7>h • 'J— h-*±lc^St© 

<fc3fc©i»{n»|gj!><<fc^C<k;b<#to£;K-5. ^Wi- 
lt, 0. 01 ca l/cm2/cm/ta±i < Sf*L< 



J; y L < lot 0 . 5 c a I / c m2/ c m/°Cei±-e 

Ay is. SAyffl, >$7-fX/^-x^t75'^ 

If C>tl-o>o 

(-< •*«J — K 1 0 6. 3 0 6) -< • 'J — K 

10 6. 3 0 6 t LTIi. 7^> h • 'J— h*1 0 5±l= 

iES^ti-fcSgTt^ 1 0 2. 3 02 tgiSI* 

•7^^— 1 0 3 i:©aae*)g^$S^t©t?fc-5.o 70 

>k • y-K±icit&©&afcir?£iai+fci§£i*. =&* 

■€iMJ3&<ft*.i.*(*Mlci*; 7*7> K • 'J— KA>c.8l*l 

4icfi£-ir:'^>^-— • y + - :K©'7-c-Y'— 7t?>T-f>^ 
* #-5«»®©s»**# < r>5 z t & a ic j: o T7 o > 
- h • y-- kavC)* i)mkitzX>+-^<- y- Kt»«$-a- 

-5 "7 -f ^V-©mM <* C t A<T- # -5 . «Btt *7 
^•^-'■!:©SiS«aSSi©ffi^lot. «mt*«Ltl. 6 
S BlJ:i1- O'S L*t>i -fi -■ V — K©5fefl8 

gp5a^©^ttic^jiE$i±5fc4fticiot; & y — 
K7> u"-A©ff $M«tT'3i to r t! *> a#$«$ttt 

«t*l\-.4W:tti U— K**T**#» 

4S®7jipi^p>Api±^--5 :c tic* y R(fM©aSii©s 

coo 7 2 ] -i ^-r— - y — Kist. ^a-tt^-r -v— T?fc 

0 0 u Q: ■'■ cmiy.TA<»* : Li < . ok >J L < It 3 u Q 

^ lifcTil? It. ffi«««*.|f " 
C3— t-'W O h 3 0 1) #SS9il::ffll*c>*t-5 

a— :-r--f >^SSi o 1 . 3 01 tit. ^e— ;uKSPWi o 
4 titmitwis h • y — k©* -v ^ t*i-ifii+e>*i-5 
mx'to y Hjt*^©^©^^ < <t 

^^iaA<5TiS|--^*Stt-St©l?fci)o a— r-^ >-7* 

^yn-v^^roiiit^liics^f-STfelsStag^T i 
02. s i o 2 7S <Dm%&mm&&i)mm\zmi^hti 

4„ n-T-f >-7*SPIc?3 5X^4:*©^gP*t$fflL^=li 
*,3&%mW£il $ #S L T{gS-efl5»5ET? 2 -5 1 ©A< 
»*LtV *^W©^3t4*«i:*l-9eiS*4. S 

^«-r-i:t.-c^-5o mftMUihWLmt ltis. 
■cJb-s^^ >^/N*y7i». K<t^^v. K<bT;u5^'7 
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ttfflZO O 3- 1 0 10 8 1 



(^E-;u KSPtt i 0 4) =E— ;uK8B*ti 0 41*. fgftg 
©(D&ffiffl&lCJEXTfljtJ^I 0 2. ^mit^-f-^— 
10 3. Sjfe^MA^^^^fca-T^ V^SiJl 0 1 

#ft>!><. SrMI-JEi:TltfiEfiE^/)<*pt^l O Z^mM 

-7 -f -v-m \z mm® z 3 1 # & c $ tt-fc i* # 7 x « if <d 

y»l=S**»****** C 1 1= «fe or»3t«*4%.6 

K«*tl=ttlka****-fr*C4:irj:.pr*jfe*^.l O 
2 A" 6 0)tg|ajte£$gfl] $ 1±&1M4 £3 .6 icit-^t -«tA < 

. *tofctoSt3(MMir**fe Lfc «fc 5 KJlJt 
ft.-.JM*ttl=W\ **W©*'63fel= ! J:yjaie*4i.4«* 
**-CI**fe(=»fcLfc-J: 5 l?Jt*.«* KSflWlc 

«3&>6«ai4*u*aji6*«a).7i«-7*-f— *5-ft*B3t% 

[0 0 7 3] l|tjS[fl-B*<Dfi|&.6*l»JtL3>l*5 
IBM $ *i ft C h tfi&tt < ft fc to Sftl £ tf© ffijffl * (K?Jh 

#ft. . .-' .• : .... . 

[ 0 0 7 4 J ^-;u KSP» 1 0 4 ZffiMom *l=.r ftc 

or. ;u KAHti o 4 ■itfHMM.t. fcflta-e 
Lrtt. itLTi'-H+vM, a'J7#B. ->U3- 

><cif©w«tti=«tLfcaw»B-v>«iiijisi#5^jfeirj6* 
mitmmzfVGtitmovTi- s ztwrnzm^ 
*ftc£t-c#ft. Lf;*bT > a^a^ifi*^-^ 

l=*frS-|±TJHl*Tt,«fcl\, a— -r-f >-7"Sfl£3i 

fc^&ft^tt^^Tff^^-e-Tig:^. c©*^. £ 

j£tt*<& < ±f©IB#*<* y d>&l*Jk3fcttB & -r ft 
[0 0 7 5] El 3© $D##-f> $ -<:?©#§ jfe^V 



-s;*ttft**irt-fti:ii<-c#ft. - _ . 
{mmz>)\,-h=y-%%i&W.Y **H$m*TB4tofta 

< &mwmmgw.tiif izmm ^smummmyi^ 7- 

nft&W.tZV&^ttf-QZZ. B , G (If 

&S) gb (Wfe^st;#es) tmsecwktt 

¥3H*Oxy\-4 0 Uriyfi/^JlfeJiBjfef^L 
r**<D#liS4tfc|l*«*«r»)S!t$*ft. 

[0076] n^fr^mptzitjizitn^t^^ rg 

.y«Hf>iMt*, a<b**fc*©JIB«tt«i*,"El=l*v sm 

■tt-ftwtic j: o $mmt ft Mffln t ot^m 

(= * * -Sft'c t # ft-7 . C<D * .3 4 0 2 

I*. ifiji^ ^ i ^ p -b x 

ft qi- 1 [= J: o r n4U=»JA * 1± ftrC i: * ft o 
[0 0 7 7] JH*MI=l4i KttStffi«5*£&to«*£fH 

**ai«»«*^aa)»«i=»rt*i±ft c t -e^iiEF*} 

ftttoTJ.35.ft.., ..- .. _ . . . - 
[0 0 7 8] S«±4 1 4|C-^ /i'V77l404, ^1 
(D3>-5»ahll4 0_5 : . $1©77;vh*i40 6 > JStt 

mm 4 0 7. m 29^7 7, KBf4 08. j&zfim 2 to a > 

9f H3 0 9 *<lll^b JS * ttTT L> ft „. ifi^tt: ^ X / \— 
l-S 1>I=»J1 L fc&3fcSfl£fl2J«£l±ftfctom2 CD a > 5 
^ KJiWirm 2 toa hetSM*SM**-rft K 
-/«> f ^j£A LtztmpA 0 2 $JBfiE LT35ft. . , 
[0 0 7 9] Z<D#M£ *ltz&®.<D%%m=i-fr hCDttt 

t , nx.m=F\z * o r *#1*#U|JBS $ *i ft Ibfcl&lft 
W^^-fca— x-r >ySG4 1 0. 4 1 l^iSM^-t+ftz 
tl:J:oT.RG.B a<3S#HT g| <f 7 ;u * 7— XMflEJMfett 
S $ » tic X' # ft t, <D V 35 ft . 

[0 080] *%mizmmz*i&mGL&$m?t£i*:Z¥ 

jI^^x/n— |*. aMRihiCv /<v77l, ffM(Da>$ 
•> hB. *1W77J-*i. m 1 CDm-a^-#Fs£LM* 
^SST-#F«lit'S i: to;Stt Jf. « 2 5 v KB. St 
2(Da>^-7 hB^llIlc^LmiX^m2OTa>^^ h 

»i=.-f-*t.-e*i*a*Ritfc**(*^x/\-*wffl-r ftc 
«tA<-c^ft. *#itt7x/\-(7)mist;m2(Da>'S»^ 

hBl-^-ft-ejiWi^/iE LSto^«JS^-ft C <t IC J: o 
Tmfe^flit 1* ft C i: ^ ft . 

[0081] we^^iiffe^cDfEifee^^^+i 

3g#T^&fc¥^i*'7x/N- < k-rftfctolcl4. »jtB^^ 
B1tfi£<S:-rftCi:A<-e#ft„ 

it ft M(D±MOTi|ife3fcifugi*'!7 1; \-±|c $ p, ic^B 
^<t'^LtS3fl)3>ii^ KB. S3 0^7 7 KB. 
*-Kfp3l Mi»BS7#FWft«: <t* (DSttB T- 35 
otSl «!:l4^d:ftiaJi£^*-rfta2(Di514B. ^403 
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ftffl2 O 03-101081 



5vv KJf . m4(Da>^«'> hll£ftl::ftj£3i*«. ¥ 

3M$^iy\- its /u£t'£tf-L-cmi , m 

fc^i* 1 ^ x/ \-&mm? -s c t ic «fc c t £ftft* prf£ 

fc^^X/V- fT-SCI tA<T?#-5„ C<Di§£\ ft* 
[0 0 8 2] ft*«tf#ft*;|lfci-LT*ft*» 

fr&ttm*ft**i*tt»tticttus*i'4. o 

©suaft t'lrAi* u fflu&ft3t^*<fcfcfr tft* lti* 
«*3i=**«R«jftff«*a<£i;*****fc*. -© 

lM4ttJM-*fctol=3Mfc*i4 1 3*Slt4CiA<«fey» 
£Ll\ 1 3 liiltftftttftffittlMiBft&ft& 

if 03 S*tSi5 WA<;1 A $ *tfc«rtB* t*£X <7 'J - > 8M& 
<tiftfflt»T*»(*^±>\— ©£Bi-tJS:t*l::£-ft3lfcS&© 
*3ttfB« SB L fcfifr ftfttt t t -5 - 1 T-£*^ 4 13 

[O 0 8 3] *fc, a3ft*Ki3:*3ft*^±l=lttt**tt 
t* LTE«41±T*.J:I*U S**^SA<#*£:h.fc«8t 

© «fc 5 ft»fttt»«*ft3llfc*^tifi*LTB1ILr t <fe 
[0 0 8 4] WftJRaWflHtRniBft^aifr^X/x-tfiJffl 

Lfc7;i>*5-«*'»«<D**. a*«iiti*'i ifft^t 

3" 5 t . M0> JBftffifo'& ©3fcU: <fc otiE $ *l 
^ J E-4X j e*LilS?-ri)-<tjb<-t*#So ft3fc«4l 0 2*6 

*«fc3*l**:»vci**. ftftttltl=-J:o-Cftft»S*i* 

*fc»»fe*3ttJ:y*«Bft/i<ltl. x . *<0fctf>; RGB 
©ft*!f#t4£«ti;i.;lft<fc < jeftaf&SfctolcWftS^fS 

fcB$tt-5*A<. ft«J*lc*Sl*TISI3:«3— l=ft**1i-«£ 
tt.T?ft*. 

[0 0 8 5] d&Czftfe. HftljS*ri»jL-V»a> h 
[a]-tfct*©/-::tf)lc&3fe$&4 1 3 l*B&fi£a>***»tf/X 

i*am$4r*-«cfcfi<£K$Li x . *ftHtoft3fea«sw 

fflLfc£ft*ft«ft3fegj«l*«ft'tJ^ffi-C**t#l= 
ffltl?&t*7b<J=L% 0 *fc, RGB©ft*ftttSJII=<fc£*# 



•5. 

[0 0 8 6] C©J:?fcft3fc&fil*. &ft*SB©il&£ 
^20/*mJ*lTffS^t**1?#* ft3fcSB©4"t>Rfl©fffl 
fSt$«J4 5 /imlilTt-r^CtA^t?^^. LfcA^t, 

$i)i ooooStf <©ft*3£#fcft*&g£^j«-rs 
'J a >ft«IBttt«ftttl::***1iH*t LSEl&W&t 

(S^SS) *ft^©ft*gB£f'JfflLfcfift£*<ft;fc 

<tA<-e#-So an*>, RGB£*;h.^*ift3fct"&ft3'G$ , 'f 

K©$l^#*>i±f£ltlC e fc5LEDS*§§<fcy : fe., <fe 

yirtMBicftft******^*^**.- ***y-r 
k *)*t e ft * <e if * a* s * * fc «> 

Idi rgb fo«**$r-f K * -tft-etiHftlcftft-tt- 
2r<5£*IKPL\> ^©fctf^ft^L *Sft&, ftfe&©**v 
■?;ti*ft«« LfcS^lcJt^T-MlRfefc y ©ft**** 
#<fc&„ Lfctfraf; E3ft£©ftjS©*£rlcasi>-CI* 
R-G BlUftS^ t tt«t UTSflMlM=**Sl* * w t A<T? 
#*iv. E3ft&©**l* ! &ft*$V: : i--K£ifflSJ 
L T $ it £ fc «=&¥&#© ftftfttttt S £ #It U « 
/*S3SLiSlt*i.tffte.ftL>i $ blc,> ;Sftl=<fcSS*i? 

T. R G B©ft*y-f F/S«»»WI=a***l*«ft 

[0 0 8 7] *f6W*WfflLfceftS*3fepr«ft*3tS 
1$ RGB CD^3t 94 ^r— KIC/jn^T^lffl-r-SCirlCcfc 
y» J:-yjK«WBfl;/b<Rr*i:«:4. eft^WflptA< 
**-Lftt?6**<"r£:4r*-e#*. *?>l=s RGB© 

s-se* ^r-r ^- K 1 1 (■=** * * « c 1 1= * y »« * iri 

±$-fr-5ci:*T-#-5o *ftB.Bl::ffll,^*t 

• hft**JI«:iftaft*H4-fcft*f < 

Ji— K£ffll*TEiftft*Wf?E£ft*$'-r*- K«fllA$ 
-ti-fc. *-v^rtlrLED^-V^ai/S*^M$Ea5F-t+ 
-SCirlc^y. ftjte***-K£ttftifi»LTB1ILfc 

»fti=fti»T*ft*a)ft*y-f *— Kfr6a>*i=*yft 

3t»Jt3&«Bi8**iaftiS*r**.«C i: £l»it*1*£C t 

jw-eft*. */=s LED^-v^S^roftjtfcfj^M*^ 
sic * y #«rr * c t * * fc to * y i*-<e* * jb* 
f Kt-r -set *y 

*fr*»fl!)ft l^ff *<0 eft3R>yft*?rft<Eftft*«i: 
-SCi:A<-C^-5o 

[0 0 8 8] C© c *: : 5ft*ft^©ft3t^-1'=l-- 
±!ESLfcL EDSjpSi:, LED$*gttaWI=)jl 

«4-e-fcJB»iittfc c tic j: y LEDi*si 

S<*MICI4, E3feSA<ft*pI«6ftft*^ 
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*-t±fcLEDS^IfOT«[Bg1tJ5E^iJi^-r5o LEDS* 
Btta&rfe«£CTI3Bft£&aAttl::aflt$i* 
-5o Slllll!»A^(Dtb*l/Ouxi-J:oTa'5r<©il^A<S 

RAM (Random, Access, Memory) 
fc, RAMI;E11**i*t— *fr&«6*$r-f:i— KS 

HMfliiatt&. PSIH««ai|HlS»(DtB*«#Tex-f vT^V 

a*.*. awMaaaa. RAMicciistts-T*— 

Koagraareaji: LT/<iux«**a 
^-r-So c d-c% ae^cD^^^^Toii^ii, rgb# 

fS^f*- Kd>/<;ir*a#£tt<--r«. /^xBftft 

<-*-**lM*±<jfi[*r*1±ftl\, ffc5, 

chicly. LEDS^sgoee^fig^^a^rSo 

[0 0 8 9] LfcA^t, MX9Ut¥4*<-¥*mm 
©«ftTatt*#*fctf>flD/<;u*a*****saHa 

y * * k 5 -fv > i= ft « t & a&isjfc 5f , -f.5j- 

[0090] *.fm<nn9tm— K£fflW=»J 
o> l e Da^n^^-r,, *aa$fijjiri£eaafi<a% 

ttt5ci%i?#5„ Hz 'J 

XtX*^B^|cfiJffl$H-5 aMgO-bLi20-Sb20 
3: cMn. d M g O ■" e T i 02 : fMn, g M g O ■ 
hMgF2'Ge02: i M n E>38?£ Jt-S^ft < 1 1, 

ft*36<»3tepr«6ft**** t*«SLfcf6«y-f*— K 
[009 1] BSffl©LEDSftSli, ^fEB^OT^it^ 

K7 0 iro*£^ MJ v**ttft£i=EBL«« 

y i=6fi**Rnnft*«wo!)**y-f KfflutsB 

(O^i: LTLED«^§|^^fi£2F-y''5Ci:A<T:#^ 0 L 
ED BttaE*-C&&A*risl&ft£J:aaMtt: 

IS^F^&RAM (Random, Access, Mem 
ory) t, RAMlrfeiS^ftST 1 — 9fr£ 3 §&%?'<* 

-K£aa<DB*si=atf*itsfc»<D»Baa*a* 



^•9"S;h.-C, a«*-f K5-f /<— 

•&„ PsWWlHlS&l*, RAMlClEtt^H-S^- 

* &»*$f-f it— KWjS LT/^1» 

sua-*-*. 

[0 0 9 2] LfcAtoT, SlfflOLEDg^SliRG 

B©7;u*7-a*»i«fty.ia«siaiM(ija*winb'e 

fStftCSSaitTfS. -t©f=to, SffilCRGBCD 

a****— K©aai::a5ftfc&fc£©fti*x-f 
saro<Daai=a.LTi.x*.- 

(Bttf63tS») *f6Kfl)*3tSia*fflL^ra8(DJO< 
[0 0 93] fl8J=(*****fc. *#**'t*.*MI= 

i=»it&*ifcft*«M»i. £a-r*a#a#»B-<?*-3 
'>ft < t *-aoa**«***r*a*tt«*fe* 

* >yg|58 0 8 ^f>»*«±05fta*>— h 8-0 6 

tf s tU*W >$f—aMfc #l=Ba->— h 8 p 6 1= 
^ ft £*£-£->— h«801 icif L€-f KffitfSa 

sgLTtatN. *{tni=i*. ffeaa;&tf*ai4/^-> 

A%tc1lfe3<D^tt(l9$MSI 8.0 3 .PSICL EDf 
7^8.02.t»6t*.' LE D^'V ?&*Jt&/{4 — > 

t <DM%.tomm. t »o fcik. x s/*n t 

3E^«#f -L LEDf^802 $ 8 0 3 

Il:JW4lrt3l6lMi»4*S*ifca.rf -< 0 

**lfc«*y?<*— K(*. 7f.'JMti*«8 0 4(0355 
Bfl=X7K**>»aBftifi?Bje**i*o Sjt«8 0 4(D- 

#a>aB±c:i±, ftfc&iRjt<©fctoefettaiH!&<**r3 

*lfc7-fJl,Att©5Wl8 0 7 £IEB£-t±Tas>£>„ (3|« 
t^ftL^^i^±|ctSWS|5»8 0.5*|»lt*jt***ft± 
+»ftW4**»6*i*if*f6*3lfeaii:f*Ci:4<-C* 

*ttffla*Ti=tei^rtfet?6^«t««Tftif4«a«>r 

[0 0 9 4] $6>|C, *f6BfllCfflL^^^S3t^lHJ3jin 
«y HB*»flftf*ad4l*fc3— r-f >y«*fflt»T 

efef§3t^fi6ft®«fE3tsa^«jiEs-ii--5c totsvin 
B B B ^a^5> LTia$Hfc{ejtffi^i6its c £ i= <fc y a^ 
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2H:Z>ZktfX'£&. JUT, *&W<Dnmmiz-o^X®. 
T-li U ^ c t its 5 £T' =fc £ i*. 

[0 0 9 5] 

[HiffiM (##0>J1 ) *fH8<D#63fegB£: L"C, 

l e d ? v -J t mnter; -r -v- zm Lxr««wi=tt»* 

■tf-fc'f^— ■ 'J — Ki, rty^rtlcftS^-t+fcii — t 
tt9-(-V-au:7^h - 'J— Kfc*VJ — • U-h*<D 

< 1 1 -» * ass-f 4 k«w fc , sw-r s « 

[0 0 9 6] LED^«;/3f<D#£jfcJf it Sib** 

'J ^A3Mb£*B*JM*fc : 'LT9ttJIAt I no. 05G a o/95 
N fey , £f§jfc t°— ^7 4 5 O n m5)L EDf <y 

ICTMG ( K'J t^F-lbli'J 13*+ TM I ( H 'J * 

^r J p'JT**X<t*l-5SL. MOC VD5£-CS1b*f' J 

H4i:Cp2Mgt. ^yfx 
h C t t:J:-otI«JttMi n lltB^ttSI 
fctf 'J ^A3U9i*T-fe£>:3>$ * hit ; ^ 5 <v KH'i; 

p mmnte z * m<b a u ^ a#3h*t? fe * a 5- ^ k 

If, 3 V*"^hJi'i<DfllII= I- n G a NO)SttH*JKJ*U 

p n ( ft Si *7 7 ^ V«Si£.l-« 

«;UT- g<b iff 'J ^ A¥»i* * -ft / < -y 7 7 11 £ $ 1* 
Tfe£, Sfc, pSfStlt. jSM«4 0 0°Cfel±r-T 

-— ;u*i±rfe-5, ) x-v^>yi=j:y P n###<*a 
a $ it tz . c ? l r uj m± A< o tz -7 iv \— 

[0 0 9 7] y^LfclBiS'J — K7b- A(D5fe4SI- 
a-y^^-f •5^' r >> h • U— KCLEDf 
**>«MB-ey-f #>-r-f XfLtz, LE Df-^<D&l 

[0098] -73, gjfci&SI*, MgC03> L izCO 
3. Sb203, M n C03$-H*4t LT-5"H-e^.5 : 3 : 
1:0. 001~0. O SO^HtT^ffl-^-So 

T-tfflS?5:i*lc|S«>5. t&iS^i 3 0 0°CO?;gSI=T^ 
*^2B#ra«fi£L. $f,IC§g^HHm*5 6 0°C-C1 0 

5L i 6S b20l3 : MnS3t»^ff$fiE*-!±fc = 
[0 0 9 9] J^JiE$+lfcMg5L i6Sb20l3:Mn^ 

jfc&ftsoaass, x7K+->«sgi oosssb^ <fe<;i 



A^B^^xfc^^^ h * ') — K±£> * ypi t;2A $ ■£ 
fc. ^jt«!lKj!)<^*$nfc1»l!i$ 1 3 0°cm 

W-Cffi-fb^-Sfc- LTL ED^-v^±ICj»$$*|1 3 
OjuO*^cD^3t1*ia^^*-r«>S3tttgiJ*ti: LTa 

I*. LED^-v^lC|S]A\oT^5fe!KlS*<^^lC#< Lt 
fe-5. -t<D«, $e.lCLED^-v^^3t^a^nSPlS 

fi£$*vfc 'J - K.7b-A$tf A LSitttX7K->+«fli^ 
;"iA^. 1 5 O-CSB^ICTE^bS-ttfc. C 5 LT»$fi£ 

[0 1 0 0] LT».t)^.fcT1f>$e^A^3tprtl 

0. 25 1, y=0. 0 8 8) T'*of:, ftftift 

7. 4 I m/we&ofe. L 
TSS2 5°C6,0mAJia, ;SJS2 5°C 2 0 m AilB. 
£56 0°C9 0%RHT"C2 OmAalS(D#SS^Ut5l> 

rt 5 o ommmmmzts^Ti,&3tyimi-&m-fz>&. 
<bi*aai$*i^^ofco 

(tt««-1--) S*MS5;MiO ■ 3 L i 20 • S b20 

»«■ 1 i: "tf > 4> ft ^CDf§3t A<5i<f * o * . 
it«iSKlci;L^r li, i^-fftb 2 4 ^r B 1WP«ir"feiaA^ 
ib-Lto*3b*4f o\zU -5*(Dt,fec.fc6 *-fblSS^®«rL 

(mmm I ) 5 M g O • 3 L i 20 • S b205 :Mnl 

Jti**"*5 0Mttji*S»2 0M»fcU *f§^<DSJt 

it^SlC (Y0.6Gd0.4) 3A I 5O12 : CeS3t^lK$8 
oMigPAO^S^lt^^-^fcJa^li^^Ji tmfiHzL 
XKlb*f-<*— K^l OOfifKJ^Lfco 
[0101] (Y0.6G dO. 4) 3A I 5012 : C e 

^jt^ai*, Y, Gd. c a<D#±S5u^$1b^*litb 

LTmibtlZmXffltyit. SSIbT'US-^Atjl^L 

^E-t7A^;I^LTl&^lCiS«), £m*1 40 0° C(D 
;gS-C3^fM^/«LritlJ«p a p^»fco jSfiESp^TK+'e^ 
-;us;ult, ^ils S»icS$JlL-c}K 
fi££l±Tfe-i>o 
[0 10 2] C5 Lr»b^fcafe^7!i<fl3tSI^'JC*=fc 

^+1^+1, fiS^S (x = 0. 2.96, y=0. 1 8 
3) , &SS7 09 0K, Ra OHfettltSt) =8 8. 
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5£^L-fc„ $tz, mkftmit. 9. 7 I m/WCfc 

ofco th>izm€iitm\-n^Tit. mmzittzmtr* 

K 1 0 0<l¥«3-CfT o/i. 5 M g O • 3 L i 20 ■ 
S b205 : Mn*tft^ft£Jta*^Jatt##0l]-1 

■?-ft-PftfeS.# (x = 0. 3 0 2, y=0. 280) , 
6SS8080K. Ra OHfettfigt) = 8 7 . 5tft 
y ; Xffifl 1 OfgftSV KOTftfJ: y m^feJcjfi < 
«cotl»4 ui*<»fri; *«IUMt(0%JK« i oo% 
tL5o-oa»miiiiaaitteit*sFi**flE*«#<fc. 

tttttt't, 9 8. 4 %T? fc-tj ftttfcSj&t&t* c <t a< we 

Da§s©i ar-fc-s^-f x^n'iz^tjffl Lfz-o asstaj 

rft*y-T-*-5.2/'«B*x*K**>«flB4>lctto: 111 
«l=Lf 3B*y-f ^ KfcflMtd-tffe. XHt&iit— K 
16x1 6©-7 h U «i/^-X«l=E«.*l4-fc-i S«tfl3t 

7 0 4|*j»|tE«LHJ6*1*fc..Ji*«*t7:0-5I4. tt 

tf -7** > hl~cfc *J»ftlc*ftt»*:5/iJ.a>'iJA7-0 61= 

<toT3ta$-a-fc 0 7 2«fiaT?->.u a > 

RAM (Rah d bm, Ac cess* Memory) 

& IfR A Mcett £ ft $f?— 9 & K £ Bf 

^ro bj 4$ i- & «■ £ # -s tz sb<n mmm^z M-t •& pgaa 

PUOTffiSS^Si. £«ftMI::»«S-(±TLED*jiMi 
«S«*Lfc-. L E DS^Sf L E DSS 

=£S.h LT«»-0*5::iSliBLfc. 

(Hit«3 ) m^tmTt L T Sttll A< I n 6. 4G a o. 6 N 
¥^<*r-&y, 9A<4 6 0 nm<0L EDT^ 

^Jfft*fc. LEDf-;7lt j5fe;# £l±fc-9-7 7 -f-Vttffi 
±ICTMG (h'J^^U^-'J^A) TMI (hU 

X -V 'J 7 fix t m~7& ! L . M O C V D ;i TrM^b** 'J 
•7 A3Mt£&¥a&# Zf&m $1+ £ C £ iz J: y JJJfig £ 
tz 0 K-/\'Vh^tLTS i H4iCp2Mgi, £«J 

>9 9 hjf i<E>|H|:: t no. 4GaO. 6NC0jSttS$-ff$REL 



0 0'CKI±-CTX— ;U$-t+Tfe-S. ) 

x p.n «-#aei*aiS*Bffi$-l±fc«s X 

/ ■? -y 9 V> 9* lc «fc y #«S £ ^4x^;h.ff$j5E $ t»-fc. 15 

9ll.*fc*. ^7Jl=J:y«-il|£-a-|B7felg^-«!: LtLEDf 

[0 10-3] ig> 7*Lfcii'J-K7l/- A<D5fc4iSlC 
TJ-y ^^^-T^T^V h • 'J — Klw LE Df •y.^Sl^ 
*i'tnrcdr-f #5/7V>*Lfc. L E D^-y :7a>&« 

at77»-- y.-KXtf-f I/-*-- • y— Kt< £*ft 

[01 O 4] -73. .*3lfe*|tli* Mg C03, T i O2, 
M n C03$IMU£ LT*ft j etX2 : 1: 0. 0O1~ 

o. o ■.so.^^Jfcftffl-rft. ^ft-efta^b^Tt?— 

•5= «ia£ l 3 5 0 o GCD;gJSlC-C^m4 3 if*12B#ra^fiK 

u< $ b-csisit 1 ! 1 5 6 o°ct?-i o mmmfii Lxm 

^JS. .*«(=BI*a-Lr*5BWI=ai^&ft.fi 

M g2T i 04 :.M n Vtzo 
[0 t0 5]*fc, (Yo. 6G do. 4) 3A I 5^12 ■ G a 

MWti.Lr,. y. Gd, c e(D#±S7c^$-(b^* 
tiibr^icjg® ufcswa.jf *»-e*at sii-fc. 

L ^> ft -5 mSKWtfy t * Pft-TVUS ."=. -7 A t ;i 
. .T >.*=.-7A.$ : S^ bT»l«.lce^v 1 4 0 0.V 

* c(D : &m-c 3&fmftf$.Lxi&ms,&mz. 

[0 10 6] ff^J«£4xfcM g 2T i 04: Mna7t^lH2 
5fi*gP. (Y0.6G do. 4) 3A I 5O12 : C e g^ff 

6om*sp. xTK+vHtfli 1 oba»gp£cfc<;i^Lr 

^'J7-t?1i-fc. CdlTs'J^-jLEDf -^^EI 
£ftfcV7>h • y-K±(D7J-y^WIC;-£A$1±ri:„ & 

S7c^ieA<#^.£ftfc<afli£.i 3 o°ci mmx-m 

it^ittzo LTLED^^^±lcjf:^ifi<j1 ZOufD 

&Ktywtf^m2*itzz\-T-4^y$i>mm2titz 0 & 

fc\ =1— 7-f>ygi5|C|* % LED^•y^ , |C|pJA^or^7t 

-SgM-e^E-yu KSPtfi: LT23tttx7K^rv«tfli£^j?E 

(O 3 — t 4> <?UtfBf$. tS^ltz 'J — K7 U— A£$fA L 
2l7tttX^->^flg$;IAS. 1 5 0°C5B#P B 1l;T®^b 
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[0 10 7] LTm^tltz&iti^mU&ifcV^*- 

muzm*)- ^3t»^a^M 8 2T i 04 : Mn^b 3. 

5MgO-0. 5M g F2 • G o O2 : M n t LfcfelM-l* 

(##0"J2) ^jfelR^tLTJSttBAM no.OlGaO.99 
NT?fty. SfSfttf— ?*<3 6 8 nm(DL EDf";?S 

ICTMG ( h >) y ^VUtf 'J OA) 2) X. T M I ( h »J > 
fi^Vi?29A) tfX. SStfX&tfK— t-#X 
£4r-V 'J T#X t mz%t U M O C V D j£l?^1b*' 'J O 
A^b^!fel¥*<*$jS]S$1±-5 C t lz J: y 
(-*—/■?> h*fXi LTS i H'4-t C p2Mgt. 

m&xmmz -tizmtx y o A^ae^t? s ;•&/ < <v 77 m 

t\ n»mtt*#^-4'»b'^»J ■t7A¥SH*T?fc.5zj 

fc**5-v KBi. pffl**tt**-r'*«'<b# 

It^^-r-SnV^^ KBirOrai- I n G a N(D;S1±B£ 

Bli, 7mm®Uz*m®3X fc -5 M g <Dtt*4<3a: 44i<E 
<fe 5 ic P ^^7 7 KB-tO<S^^SS(D^b**'J fj A 

*tti+T**i SttIJ4oot>^ho-i, 

Bltt'4 0 o°cJii±-er-— ;u£-t±T3s-5„ ) 

ic «fe y P n&^m&mm&mmz-etzik, x/w$ y > 

y»i=«fcy#*a***i^h»rt*i*fc. -3 LTtBjR 

*1-'*l=J:y»l!*1*»yt*^i:LTLED^y^S 

[010 8] m* v*Ltzffim>)- Aoatssic 

> h • 'J— KlCLED^-y^^x^ 

st^o^i- • y— K&tf-o-* — y— Kt, 

[01 09] -75. g jfe!#)JCI*. M g C 03. G e C>2, 
Mn COzZifint LX^n^3. 5 : O. 5:1:. 

o. ooi~o. o 5co ; E < iujtr'(slfflt'-5o -tft-e+iro 

®ti:i:\zmito&. t&iS£l 2 O 0 o C(D;gJ6ICT£m4>ift 

2b*ibi«i*u $eicK^i?Hm*5 6 o°c-t?i omm 
i&rftLxtm&zmtzo mj$.8,z*<PX'<t-j\s 5;nr 
**. Kit. S&l^£iiL-T*fSB;ii::ffii>£*t 

-53. 5MgO-0. 5 M g F2 * G o 02 : M n S3t<* 



ZmtfLZittzo 

[0110] 3 , 5 M g O • 0 . 5 M g F2 " G e 02 : 
Mn^5fe!feia5 0SfiSB^Vt7> h • y— K±fl>* V? 

rtteA**t-fc.--!/;uy^flt*Bv^r*-**ll€ t r o 2 
B^ffiC-tofc. LTLEDf-^±i:l*iH*< 

frLED^>;/^^t&H£ttg|5l£7K JkttXtffiTffc 
if* 5 B A<n?=& 'J - K 4: $fe*i£ $ l J 00*7 X 

U>X£&S#-t?l;J:to2^N2-e/<— v Lfc^-v I' 

[011 1] :a LTItib^fc^^-f^-Kli^ft^ 
*<S3fepIt6T?fcofco $ feicitftttlfti: LTSS2 5"C 
6 0mAlf, ;£fi2 5°C2 OmAillL ;&fi6 0°C9 
0%RHTt? 2 OrhAjSmOJ^IS^I-fcL^Tt, 5 0 OB# 

ffimmmz&^x^m.%m&\z&mirz>u\tt*m\z*i 

(##0« 3 ) £&<*$!©£ 3. 5MgO-0. 5 M g F 
2 • G a O2 M h*&,Y (P V) 04 : Eu<k-LfcBi>f 

T <£ffl -e # £ C <t *><«ii2-e # fc . 

4 ) S3ti*«ja^3:. 5 M g Q • 0. 5 M g F 
2 - Ge02: Mni»&YV04: E u t LfcJil*1-l*## 

i^^, i .o 5 o°cr-$®(D-j7 y— — >^*ff 3. at^ 

T; 7K^I?H^ C P. 5 1 Ott. T^-TtTMG' 
O'J/fJ^'JOA) *.BI.>, ii-77:-f7it5±pG 

a n j; y tt.««a«*/<.y.7 ?i ^ m 2 o o ^- >^x h 

□ — A(7)MJ»T'fiEft^1i-^ 0 )5;g/«'y77lfilE«ti 1 

G a NB<fcy&-5ai2CD/*-y77'B£ 1 )U mroSJlTfig 

[0 112] 1 0 5 0°CXffin±'*t LTTMG, T> 
?-75y">7 > (S i H4) ^fflL^ v Si?1xiO 
'8/cm3 h'-7"U:nlG a N <fc y n WJ=] h 

[0 113] 10 5 Ott'TMG, TMA ( h 

•V KB$T> K — ~?<DG a Nf, 5 0t>^hO-A 
S i $1 x 1 0l8/cm3 K— -JLtzA I 0. |Gao.9 
NS50t>^X ho-At$3cSlc«BLT^5.^)S 
m 3 0 0?t->^*x hn— Atfiilft^Hgili: LTfi£S$-tt 

So 

[0 114] S^HHm*. 7 OOtfTM 1 , TM 

7>t-7Jffll\ nS^Sfi^;1S*<5 xlo'V 
cm3*It)i4y' > K— ^ I nQ. 05G a 0. 95N JlUft 
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[0 115] *3tf?fflm*, 1 0 5 0°CT?TMG % TM 
A, 7^-7, Cp2Mg (^>^70^>^ vi-;uv 
>f*v"t>A) pflij^'i' KJ1£7> K-^fl)G 

a Nil 5 O^-JfX KO— At. MgSl x 1 o19/cm 
3 K— ^LfcA I 0.1G ao.9N®5 O^^X h □ — A 

t £ ^mzmm l t& 5 ssisjs 6 o o * >?"x h □ — a 

[0 116] SIL^T. TMG. T^^E^T. Cp2Mg 
X. Mg$1xl 0 20/om3 h'-?LfcGa Ncfcyft-S 
pfllj=i:>$? h!50. 1 2 (Imrolf^MStli. 

[0 117] J««*7*. lfl?it*; -}x-/\££ 
Jfc^ilrtlCfc^T. 7 0 0°CT'7— — 'J>-Jf£?rlV p 
S15Sb f-tetSJ/Mb L f=&, ^ i — / \£ SCS^gf £ 

y fcb l « g±B<Dpfflij=i>^^ hji(Da®icRifs<Dff^ 

!*(E)-?X2£iJJigU RIE (5l£te-r;t->x-y.^> 
^) gfiT-pffliJn:^^ hjfffil|A^X-;/^>?-£fTlV 

[0 1 1 8] i^f^m S±lf pfl'Jp^ ^ 

hJlroi5lS^5lcSIJl2 O 0?f->?-*. ho-AcDN i <t 
A u £^i;S5fctt(Dp«8ii: , -e-cBpWSOJLlCTt-;^ 
OyfflfflAuJ:yWp/b 2jl/m(DM 

jrr-ff2j£-r -^x >v ^>^ir«}: y saj $-t±fc n 

hurosffiiciiwi: a i zstinnffizmm-t 
•a, «^{~pms<7)as^^s-r-5fcttics i 02* y 
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